INTRODUCTION {#sec1-1}
============

Cardiovascular disease is the main reason for more than 30% of death and mortality in the world and high blood pressure has been mentioned as one of most important risk factors.\[[@ref1]\] High blood pressure is not only considered a risk factor for cardiovascular disease, it is also a worrying health problem, which has great effects on public health and big economic consequences\[[@ref2]\] and is generally mentioned as the cause of 13% of world' death.\[[@ref3]\] The risk of blood pressure increase has been estimated 90% in lifetime\[[@ref4]\] and more than one-third of Patients with prehypertension progress to hypertension over a period of 4 years.\[[@ref5]\] World health organization and most scientific institutions have introduced control of high blood pressure as a cost-effective method to reduce morbidity and mortality.\[[@ref6]\] Thus, self-care strategies have been considered as the requirements for prediction of high blood pressure and good diet has been considered as one of the corrective actions of lifestyle and one of the necessary approaches for controlling the whole processes of high blood pressure.\[[@ref7]\] The introduced factors, as the causes of this disease, can be modified with self-care strategies.\[[@ref8]\] The importance of self-care in blood pressure control does not need to be proved. In fact, control of blood pressure will not be possible through drug therapy in individuals without self-care.\[[@ref9]\] Self-care is an effective way for reducing the burden of cardiovascular disease in individual and social levels.\[[@ref10]\] However, unfortunately, the self-care status is not good at all in individuals suffering from high blood pressure and just 20% of patients accepted and acted based on the diet advices for reducing salt consumption\[[@ref11]\] and various studies indicated wrong diet habits.\[[@ref12][@ref13]\] Despite the significance of self-care, no project has been done in Iran for increasing self-care.\[[@ref14]\]

Self-care is an organized function which is done purposefully by the individual with the aim of preserving life, health, and welfare. Self-care is an outcome-oriented and objective-based behavior which is acquired under the influence of sociocultural conditions and is affected by the individuals' values and opinions.\[[@ref15]\] Thus, one of the effective elements on self-care behavior is the opinions and judgments of individuals. The evidences have proven the significance of opinions and believe in emergence of behavior and introduced unhealthy behaviors as the main cause of high blood pressure.\[[@ref8]\] This is easy to believe that perceptions are among the main predictors of behavior.\[[@ref16]\] Thus, to improve the self-care behaviors including reduction of received sodium in this group of patients it is required to fully understand their perceptions toward the related behavior.\[[@ref17]\] However, unfortunately and surprisingly, in Iran and especially rural areas, there is little information about patients' perceptions of this disease. Thus, in this study, to investigate the rural patients' perceptions, the advised diet for patients with high blood pressure was used and a theoretical framework was selected. Some of the patterns including theory of programmed behavior and self-care theory (SCT) by Peters were used which had not good prediction power.\[[@ref8]\] The considered framework for this study is the pattern of health promotion which was first proposed by Pander.\[[@ref18]\] Pender explains this model as a framework and a guide for discovering complex psychological processes, which motivates individuals to change their behavior, and leads them to promotion of health and hygiene.\[[@ref19]\] In addition to internal cognitive processes, this pattern investigates other effective factors on the behavior of individual including interpersonal relation and situational effects and individuals' previous experiences concerning the behavior\[[@ref19]\] which seems to be recommended for diet behavior of patients suffering from high blood pressure with various experiences of preserving the recommended diet.

This model is one of the most comprehensive and predictive patterns of health promotion behaviors, which provides theoretical framework for discovering effective factors on health promoting behavior. It has been considered as a framework for explaining the lifestyle behaviors promoting health.\[[@ref20]\] The health promotion model includes three groups of factors, individual characteristics and experiences including two structures: (1) Previous related behaviors and personal factors, (2) behavior specific cognitions and affect which are indicative of the main and most important behavioral motivation and outcomes of behavior.\[[@ref20]\] The structures of this pattern include self-efficacy, perceived benefits and barriers, affects related to behavior, interpersonal influences, situational influences, commitment toward the behavior, preferences and immediate competitors.\[[@ref19]\] According to our information, no study has investigated the patients' perceptions and prediction of the variable of behavior based on health promotion pattern in this disease in Iran and other countries. We assume that, as this pattern is a proper predictor for behaviors like use of auditory protection devices\[[@ref21]\] and physical activity;\[[@ref22][@ref23]\] it has good power for prediction of patients with high blood pressure. However, the patients' behavior has not been considered in this study and the result of self-care behavior, which is blood pressure, has been investigated. Since, the measuring and evaluation of diet behavior is self-reporting and there is the probability of intended and unintended measurement error, the blood pressure of patients can be used as the result of self-care and precise measurement. To this end, the wide distribution of patients in various ages has been used in two controlled and uncontrolled groups. On the other hand, the investigation of the relation of structures and the result of behavior is in fact a hypothesis being tested in this paper and is also considered as innovation. Thus, in this study the relation between the structures of health promotion model and systolic blood pressures (SBPs) has been investigated in rural hypertensive patients.

METHODS {#sec1-2}
=======

This cross-sectional study has been done in 2013; the statistical population of the study includes all rural patients suffering from high blood pressure in Ardebil city. Through simple random multistage method, 671 patients were selected and included in the study. The inclusion criteria include: Certain diagnosis of hypertension by physician, having profile in medical and health centers, not suffering from chronic side-effects and other chronic diseases, age between 35 and 60 years, having the literacy to read and write, willingness to participate in the study, not suffering from special mental and emotional diseases (concerning their medical profiles) and not needing certain diet due to any reason; and the exclusion criterion was unwillingness to continue participation in this study.

For data collection, a questionnaire was used including eight sections: (1) Demographic specification questions, (2) perceived benefits (nine questions in form of two ranges based on Likert attitude scale (completely agree, agree, disagree, and completely disagree) which are given 1--4 scores), (3) perceived barriers (ten questions in form of two ranges based on Likert attitude questionnaire (completely agree, agree, disagree, and completely disagree) which are given 1--4 scores), (4) self-efficacy (ten questions based on 10 items scale which are given score 1--10), (5) affects related to behavior (eight questions based on five-point Likert attitude scale (always, usually, often, rarely, and never) which are given scores 1--5), (6) interpersonal influences (nine questions based on 5-rank scale investigating social support of spouse, which are given score 1--5), (7) situational influences (seven 5-scale questions including always, usually, often, rarely and never) which are given scores 1--5), (8) commitment to plan (nine questions based on five points scale (always, usually, often, rarely, and never) which are given scores 1--5). The face validity of questionnaire was confirmed by eleven experts in health education and promotion, diet and physician and the content validity was confirmed by content validity ration and content validity index indices. The reliability of questionnaire was calculated through internal homogeneity and Cronbach' Alpha and the values of these coefficients for every structure were calculated. The highest alpha was related to perceived self-efficacy (0.96), and the lowest to perceived benefits (0.85). It was 0.92, 0.86, 0.85, and 0.89 for perceived barriers, affects related to behavior, commitment to plan, interpersonal, and situational influences, respectively.

Data from patients have been collected through face-to-face interview by trained health workers of each rural health center which patients trust and preserving moral considerations, conscious contest of patients before entering the study and not inclusion of individuals specification and names in questionnaires, based on coordination with executive and scientific units of Ardebil Medical Sciences University.

Data analysis was done using SPSS-18. Pearson statistical tests were used for testing the correlation between blood pressure and quantitative variables including the mean score of the structures of the model and the age of patients. Multiple linear regressions was used for prediction of SBP and the Health Promotion Model (HPM). ANOVA and independent *t*-test were used for comparison of SBP in two groups and more than two groups like gender and education. Confirmatory factor analysis and the models' path analysis were used for predictability of SBP in the studied group through AMOS-18. Generalized least square was used for investigation of the fitness of structural model. To assess the efficacy of model Chi-square goodness of fit, the ratio of Chi-square to degree of freedom, goodness of fit index (GFI), adjusted goodness of fit index (AGFI), normed fit index (NFI), comparative fit index (CFI), and the root mean square error of approximation RMSE were used which are recommended for proper fit. The ratio of Chi-square statistic to degrees of freedom should be \<3, AGFI should be \>0.8, NFI, CFI, GFI should be \>0.9 and the root mean square errors should be \<0.8.\[[@ref24]\]

RESULTS {#sec1-3}
=======

About 74.8% of respondents were female, the mean and standard deviation of patients' age was 50.2 ± 6.4 years, and the duration of suffering from hypertension was 4.0 ± 5.9. The majority of individuals, i.e. 75.9% (509 individuals) had elementary school degree, mean BMI in samples was 29.2 \[[Table 1](#T1){ref-type="table"}\]. In this study, no significant difference was seen in the SBP between age groups, education, family experience and gender (*P* \> 0.05), however, individuals with BMI higher than 30 had significantly higher SBP than others (*P* \< 0.001) \[[Table 2](#T2){ref-type="table"}\].
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Socio-demographic characteristics of the study sample
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###### 

Mean of SBP based on demographic characteristics
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The mean and standard deviation of perceived benefits concerning dietary behavior was 29.1 ± 4.5, perceived barriers was 23.6 ± 7.7, self-efficacy was 23.9 ± 45.8, situational influences was 27.5 ± 6.2, interpersonal influences was 25.9 ± 6.1, commitment to plan was 33.5 ± 6.8, affects related to behavior was 29.1 ± 6.8. The results showed significant negative correlation between self-efficacy, perceived benefits, situational influences, affects related to behavior and commitment to action structures with SBP and showed a positive significant correlation between perceived barriers and SBP.

Furthermore, age and body mass index showed direct significant relation with SBP. In this study, the age of patients shows inverse correlation with self-efficacy, perceived benefits, affects related to behavior; commitment and interpersonal influences and a direct significant correlation with perceived barriers, meaning that increase of age increase the perceived barriers \[[Table 3](#T3){ref-type="table"}\].
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Pearson correlation coefficient between HPM constructs and SBP
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In this study, the results obtained from multiple linear regression showed that the structures of health promotion model have collectively been able to predict 71.4% of changes in SBP and by exclusion of commitment, interpersonal influences and affects related to behavior, this ability was 68.5%. In third model, the self-efficacy and perceived benefits had the prediction power of 66.8% of variation of target variable. By adding all structures and demographic variables such as age, diseases duration, body mass index and gender in regression model, the power of 72.1% was shown \[[Table 4](#T4){ref-type="table"}\].
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Multiple linear regression of HPM constructs in SBP prediction
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In this study, for determining the predictability of model structures concerning blood pressure, path analysis with maximum likelihood estimation was used. Based on expressed paths by related indices presented in [Table 5](#T5){ref-type="table"} (df = 1, *P* = 0.31) and modified indices based on scientific evidences, some paths for improvement of model\'s fit was asserted and the results showed that the final model \[[Figure 1](#F1){ref-type="fig"}\] has good fit.

###### 

Structural equation modeling fitness based on the HPM constructs on SBP prediction
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![Standardized estimations based on final model](JEHP-4-29-g006){#F1}

DISCUSSION {#sec1-4}
==========

As far as we know, this is the first study on prediction of blood pressure in rural patient and its relation with perception within the framework of HPM constructs and provides important information which can be helping in designing systematic interventions in controlling the disease in target group. Change of lifestyle and self-care are the first advises for control of high blood pressure to patients\[[@ref7]\] which are to some extent influenced by the opinions and perceptions of patients from disease, related behavior and social-cultural group.\[[@ref15]\]

In this study, the structures of model were able to predict 71.4% of changes in SBP which can be considered a significant figure. This finding is in line with those studies which make the significance of perceptions in self-care clear, self-care affects blood pressure thus perceptions are related with the final outcome of behavior. However, it is incompatible and inconsistent with Peter study where the opinions and attitudes were not able to predict blood pressure. This finding might be due to limited sample size (206 participants) and minimum difference in blood pressure of their studied group. Furthermore, in that study, there was a mutual relation between blood pressure and self-care behavior.\[[@ref8]\] Thus, the selection of proper number of samples with good dispersion of blood pressure in the present study leads to good fit of the model and prediction of a significant amount of target variable. It might be that other causes of the obtained result include the presence of perceived barriers and benefits, interpersonal influences and situational influences of structures in the Pender\'s HPM; where the pattern of planned behavior and self-care theory do not exist. In addition, the presences of these structures, which investigate the environmental situations and interpersonal influences, in addition to individual\'s inner perceptions have been the strength points for obtaining results.

The perceived barriers in this study have been almost high and had direct meaningful relation with blood pressure, i.e. by increase of blood pressure the perceived barriers also increase and in the model 1, it was able to predict 22% of variations of target variable. Perceived barriers are the main predictors of behavior and their significance become clear in the studies. Thus, it provides familiarization with barriers, potential awareness for change of behavior and helps in preparation for beginning and continuing the healthy behaviors. Knowledge of barriers and benefits can be effective for promotion of care and following the provided advises for prevention of cardiovascular diseases.\[[@ref10]\] Due to lack of similar studies, those studies investigating perceived barriers of diet self-care behaviors including reduction of sodium were used. The reason is that there is direct and meaningful relation between reduction of received salt and reduction of blood pressure and consequently reduction of cardiovascular disease risk due to high blood pressure.\[[@ref25][@ref26]\] Moreover, the proposed strategies for sodium reduction are focused on the motivation of patients toward the behavior.\[[@ref17]\] Furthermore, in Cornélio study lack of motivation for correcting diet behavior in this group of patients was introduced as a barrier on the way of healthy behavior.\[[@ref27]\] From the studies which selected Pender model as their framework, 79% expressed experimental support for significance of barriers as the determiners of behavior. Barriers might be real or imaginary. They include imaginations related to inaccessibility, inappropriateness or an action being expensive or time-consuming. Barriers are usually considered as dams or personal costs due to certain behavior. Behavioral barriers lead to avoidance or reduction of health promotion behaviors.\[[@ref28]\]

Perceived barriers have a great role in diet especially in reduction of received salt. These barriers include individuals' unwillingness to reduce salt in food such in Newson study one-third of individuals were unwilling to reduce salt.\[[@ref17]\] Some individuals have improper attitude toward reduction of received salt and assume that by reducing salt consumption, their physical power decreases\[[@ref29]\] and a significant number of individuals add salt to food before knowing the test of food.\[[@ref17]\] Thus, in some cases, just knowing the advantages of low-salt regime can help individuals reduce their salt consumption. In Smith study, reduction of salt consumption was difficult for most respondents, especially in men and they believed that salt is the flavor of food and there is no replacement for it. The more they tried to reduce their salt consumption they again used more than the allowed limit. Some other believed that despite suffering from heart disease, some foods don't have taste without salt\[[@ref30]\] and in Agondi study the main barrier of provided strategies for sodium reduction was unpleasant flavor of low-salt food.\[[@ref26]\]

In this study, the interpersonal influences predicts almost 10% of systole blood pressure variation in model 1 which indicates the significance of others in showing or not showing healthy behavior. This is in line with the results of similar studies where family members' dissatisfaction of low-salt food has been introduced as a barrier for sodium reduction.\[[@ref26][@ref31]\] In Aroian study the role of virtual norms, norms and cultural issues has been referred to as effective factor in patients' behavior and it is argued that paying attention to these factors is important in design and implementation of main interventions.\[[@ref32]\] The important point which should be said is that unfortunately, in Iran these factors are not considered and in designing country interventions and executional system, no value is given to them.

Perceptions and believes play a great role in health and hygiene behaviors.\[[@ref33][@ref34]\] In Serour study, 63% of individuals at risk of cardiovascular diseases preserved diet advices and the reported barriers include the difficulty of preparing food in two kinds, social norms and unwillingness.\[[@ref35]\] False attitude and improper perception of hygienic information are considered as a barrier on health promotion. These discussions make clear the significance of investigating patients' perception in the realms of these structures, effective reasons and factors on these perceptions. Moreover, it is proposed by comprehensive study of patients' perceptions and health services providers, especially rural people, the findings of these studies to be used in medical health system for training and improvement of perceptions and to replicate these studies for updating perception of patients and their demands.

The other point extracted from this study and similar studies is that the perceived barrier is a reality in control of high blood pressure and patients realize these barriers well. It is also required to provide proper strategies for individuals' function and improvement of their diet by getting information about the perceptions of individuals of barriers. Although paying attention to daily experiences is considered required and necessary for designing effective interventions of patients suffering from high blood pressure,\[[@ref36]\] it seems that in fact, it has not been considered at least in designing and implementing merged protocol of centers.

In this study, the average blood pressure has no meaningful difference between men and women and different age groups. Concerning variable of gender, this is in line with Lin study where gender had not role in predication of systole blood pressure, however diastole blood pressure was meaningfully higher in men.\[[@ref37]\] However, concerning age variable, it contradicts with our findings. The reason might be the age difference of participants of both studies, where the average age of individuals was 76 years. As far as age is considered as a factor in blood pressure variation and by increase of age, blood pressure also increases. On one hand, this contradiction has been seen in the results of studies and in foreign studies, the blood pressure has been reported higher in men\[[@ref1][@ref38]\] while in Iranian studies, women are reported as having higher blood pressure.\[[@ref39]\] Thus, the social and cultural differences can be a justification for this finding. Ultimately, similar diet pattern and integrated medical and health system in rural areas with the aim of merging prevention program and blood pressure control in health and medical system of the country might lead to lack of difference in individuals' blood pressure based on demographic variable.

In the present study, by increase of age a meaningful reduction in mean self-efficacy and perceived benefits was obtained which is in line with Miller study where age has meaningful relation with patients' attitude.\[[@ref40]\] The present study, the patients were not in overall in good position in various structures of model and most of them obtained scores below average. Due to the fact that no similar study was found for comparison of findings, we investigated the studies using similar concepts with pattern structures.

In this study, diet self-efficacy of patients was less than half of the achievable score and was dissatisfactory. Self-efficacy is the most common psychological concept used in management of chronic diseases.\[[@ref41]\] The significance of self-efficacy is unavoidable in control of this disease such that in Warren study, self-efficacy had strong and direct relation with five self-care behaviors introduced for control of blood pressure.\[[@ref41]\] Insuring that this disease is controllable and insuring of our ability to perform the recommended behavior can be effective in increase of probability of effective behavior. Thus, using techniques of self-efficacy increase should be taken into account in training these patients. It might be the case that care providers might wrongly assume that self-efficacy becomes meaningful in complex behaviors; however, the simplest behavior in this disease might be drug therapy. The studies have shown direct relation between self-efficacy and following up of regime therapy.\[[@ref42]\]

Self-efficacy is individual\'s self-judgment of one\'s ability for organizing and performing behavior. Self-efficacy is not related to individual\'s skills about behavior, however, it is related to the individual\'s judgment about what he can do with the skills he has. Individual\'s perception of abilities and skills in a certain realm motives individuals to perform the behavior that the individual is skillful it.

The feeling of being skillful in performing an action is more likely to motivate and encourage the individual to perform it than the times when the individual feels as being inefficient. 86% of the studies testing health promotion model supported the significance of self-efficacy as a determining factor of health promotion.\[[@ref43]\] Self-efficacy could be obtained from previous successful experiences, observing other\'s success, other\'s encouragement and individual\'s physiologic states.\[[@ref44]\]

At the end, what was found in this study is that patients have little perceptions of diet behavior related to high blood pressure. In fact, what becomes clear from patients' responses to some questions about the perceived benefits and barriers like high cost and time consuming of preserving diet, avoidance of favorable foods and the need to cook different foods for healthy diet is that they have improper perceptions in some realms and areas. However, this is not a new finding and different studies have frequently referred to the improper perceptions of patients. For example, in Petrella study about 60% of individuals did not consider high pressure as a disease or health problem and about 59% did not regard themselves as suffering from blood pressure.\[[@ref45]\] However, this issue is not related only to patient and considering the patient as the only guilty person might not be good understanding of improper perceptions of individuals and their condition. The reason is that studies have shown that health care providers are required to renew their perceptions of disease\[[@ref6]\] and relying on these results, the service providing system and heath care providers might be considered as guilty for wrong perceptions of patients.

The present study is based on the study done in Canada where most caregivers have not new information of the advices for disease and give wrong answers to the basic questions about it.\[[@ref6]\] However, the surprising point is that in common medical and health system of the study, no action has been taken for understanding the perceptions of patients and social workers of health center as the individuals having the first and most contact with this group. Thus, the significance of this study is that, it is one of the first studies investigating the perceptions and their predictability power of the result of self-care behavior, which is blood pressure. Thus, we recommend carrying out wider studies on different ethnicities in various countries and cultures to use behavior therapy of these patients in addition to drug therapy so control of this disease might be satisfactory.

The limitations of present study is its being cross-sectional which make it almost difficult to determine its causal relation and failure to investigate the immediate preferences and competitors and hence it is recommended to consider this structure beside other structures concerning the role of desires and temptations in diet self-care. Furthermore, it is recommended to use behavioral change theories for investigations that are used in some studies for increase of predictability of theories.\[[@ref46]\] On contrary, path analysis by desired number of samples along with standard devices is considered as the strength of the study. Furthermore, the other strength of this study is that it is done on rural patients suffering from high blood pressure that according to our knowledge, few studies have been done on.

CONCLUSION {#sec1-5}
==========

Patients' dietary perceptions in form of HPM constructs had proper predictability of SBP. Especially, the structures of perceived benefits and self-efficacy have significant inverse relation with SBP and a higher percentage of changes predicted by this variable. This pattern can be used in care providing system as an instrument for measuring patients' perceptions and in designing the interventions for improving self-care and health promoting behaviors.
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